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. Relation of Taintor and Haig Soil Series to Microrelief of the Buried Kansan Till Surface In
Jefferson County, lowa1
By

GEORGE

M.

ScHAFER2

The principal soil associations which occur in Iowa have been
described by Simonson, Riecken, and Smith ( 1952) . Important
in southeastern Iowa are the Mahaska-Taintor and Grundy-Haig
soil association areas. The major soils of these associations have
been derived from loess under grass vegetation. On the state soil
association map a gradational boundary between these two soil
association areas is placed near the northern boundary of Jefferson
County. In southwestern Iowa functional relationships existing between the morphological, physical, and chemical properties of soils
and the distribution and thickness of loess have been reported for
gently sloping Brunizem soils by Hutton (1948) and for nearly
level soils by Ulrich ( 1950, 1951) . A general relationship between
loess thickness and profile properties for sloping members of the
soil associations in southeastern Iowa has been concluded by Hunter,
Riecken, and McClelland ( 1953) .
These regional studies indicate that soils of the Mahaska-Taintor
soil association should occur in the extreme northern part of J efferson County and soils of the Grundy-Haig soil association in the
remainder of the county. In recent detailed soil survey work in
Jefferson County deviations from the expected distribution of soils
have been found. Isolated areas of Taintor soils occur well to the
south of the soil association boundary. In the northern part of the
county the Haig series is mapped associated with Mahaska and
Otley soils on the adjacent slopes while Grundy soils occur on
slopes adjoining the Taintor series in the central part of the county.
Investigations have been made in order to determine possible causes
of these deviations (Schafer, 1954) .
1 Contribution from the Soil Conservation Service, U. S. Department of
Agriculture and Agronomy Department, Iowa Agricultural Experiment Station. Journal Paper No. J-2757 of the Iowa Agricultural Experiment Station, Ames, Iowa, Project No. 1152.
2 Soil Scientist, Soil Conservation Service.
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GEOLOGY

The part of southern Iowa in which Jefferson County is located
is considered by Kay and Apfel ( 1929) to have thinly loess-mantled erosional topography in which the flat-topped divides, "tabular
divides", are remnants of the former extensive Kansan glacial drift
plain. These tabular divides are the uplands which have not been
reached by dissecting streams. The divides between the major and
minor streams are many-branched and irregular in shape; the
central divides may extend for miles. These divides range from
about one-fourth to one mile in width, and in a few places wider.
Kay and Apfel ( 1929) indicate that the till surface on the tabular
divides has been weathered to gumbotil.
The largest divide system with many branches, the divide between the Skunk River and Big Cedar Creek, bisects Jefferson
County from northwest to southeast. It is much broader in the
northwest and narrows in the southeastern part of the county because of the greater dissection as the junction between Skunk River and Big Cedar Creek is approached. A second divide system in
the southwestern part of the county is the divide between Big
Cedar Creek and the Des Moines River. Smaller divide areas occur
in the northeast and eastern part of the county between minor
streams.
The occurrence of Peorian loess in Iowa is described by Kay
and Graham ( 1943) , and the Iowan drift sheet as a source area
for the loess of southeastern Iowa is indicated. The loess formations of the Mississippi Valley have also been discussed by Leighton
and Willman (1950). They stress the unique border relationship of
the loess deposits of eastern Iowa to the Iowan drift sheet. Because
no clear separation of the loess into component parts is evident in
southeastern Iowa the name Peorian has been dropped in favor
of Wisconsin loess. Thickness of the loess overlying the Kansan till
in Jefferson County is given by Simonson, Riecken, and Smith
( 1952) as ranging from slightly above to slightly below 100 inches .
. A limited number of measurements of the loess thickness in southeastern Iowa are reported by Hunter, Riecken, and McClelland
( 1953). They have shown that the loess thins exponentially in a
southeasterly direction from the area of thickest loess near the
center of the state.
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SOILS

The soils occurring on the tabular divides are developed in the
loess mantling the Kansan till. They are the Wiesenboden or
Humic-Gley members, Taintor and Haig series, of the soil association areas. The recent field studies in Jefferson County have helped
to clarify the separation of the Taintor and Haig series. Soils with
a medium to heavy silty clay loam surface layer and moderate
horizon differentiation to the. B2 horizon of light silty clay were
mapped in the Taintor series. The Haig series, on the other hand,
was differentiated on the basis of a light silty clay loam surface,
occasionally a silt loam, and distinct horizon differentiation to the
medium silty clay B2 horizon. The Taintor series was found to have
a greater clay content in the surface and less clay in the B2 horizon
than the Haig series which showed greater contrast between the
surface and the B2 horizon. Taintor profiles were also found to be
slightly less acid than Haig profiles and to become neutral in the
middle to lower part of the B horizon while the Haig profiles remain acid through the solum. Laboratory studies reported by Schafer (1954) have indicated a clay content of 33 to 44 percent at
the surface and between 42 and 45 percent in the B horizon of
Taintor profiles. Haig profiles analyzed have shown between 26 and
31 percent clay in the surface horizon and between 46 and 50
percent clay in the horizon with maximum clay accumulation.

Distribution of Taintor and Haig Soils in Jefferson County
The Taintor series occurs principally on the broad tabular divide
in the northwestern part of the county and extends southeast on
this divide approximately to the center of the county several miles
south of the boundary between the soil association areas. Isolated
areas of Taintor soils occur further southeast along this divide and
on the divide south of Big Cedar Creek. Soils of the Haig series
are generally found on the tabular divides in the southern onehalf to two-thirds of the county. In the northeast part of the county
Haig soils occur slightly to the north of the soil association boundary. The Taintor soils thus are found on the broadest tabular
divide in the northwestern part of the county and continue on this
divide until it narrows considerably. The Haig soils, in contrast,
are found on the much narrower side divides branching from the
main divide and on the relatively narrow divide near the northern
boundary of the county. In the southern and eastern part of the
county the Haig soils are generally found on the nearly level upland divides, but isolated areas of Taintor soils do occur at several
locations where the width of the divide is somewhat greater than
average.
Published by UNI ScholarWorks, 1955
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Relationship of Taintor and Haig Series to Loess Thickness and
Kansan Till Surface
The occurrence of isolated areas of Taintor soils in areas of
predominantly the Haig series presented an opportunity to study the
soils and subsurface conditions along traverses crossing boundaries
between the two series. The remnants of the Kansan till plain,
weathered at the surface to gumbotil and described by Kay and
Apfel ( 1929), underlie the loess at relatively shallow depths. A
discussion of the possible evolution of the almost flat divide surfaces is given by Shrader and Hussey ( 1953) . However, little information is available concerning the microrelief of the surface
of the Kansan till plain other than by comparison with more recent till surfaces.
Five locations were selected for detailed study of the surface
and subsurface characteristics related to Taintor and Haig soils.
Maps prepared on aerial photographs showing the distribution of
soils on the tabular divides at these locations are presented in Figures 1 to 4. Levels of the soil surface along the selected traverses
were obtained, and borings were made at intervals to determine
the thickness of the loess over the underlying Kansan till. 3 The
traverses made at each location are indicated by letter symbols.
The profiles of the soil surface and loess thickness obtained at these
locations are shown in Figures 5 and 6.
The loess thickness borings were made through the present solum
and the loessial parent material. Depths were recorded when a
distinct color change indicating a buried soil surface was encountered. Occasionally, a few inches of dark colored loess-like material
was present on the surface of the till, indicated by the lack of sand
in the buried soil surface, but the thickness of loess was recorded
as the depth to the buried soil surface. No attempt was made to
record or determine characteristics of the upper part of the Kansan
till. However, the general occurrene of a buried soil with fine-textured, plastic horizons was noted.
Hummocks, ranging from about 5 to 25 acres in area, rising
above the general divide level have been observed at a number of
locations on the tabular divides in Jefferson County. One such
mound-like elevation was described by U dden ( 1902) . Some of
these hummocks occur in the same vicinity as isolated areas of
the Taintor series and may be sufficiently well drained for the
development of the Grundy soil series, a Brunizem rather than
3 The levels were determined by 0. F. Champ, M. P. Clark, and J. R.
Simmons, and assistance for some of the loess thickness borings was received
from L. H. Grant and 0. J. Berry, all of the Soil Conservation Service,
Fairfield, Iowa.
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Figure 1. D istribution of soils, T a intor, H aig, Grundy, an d Edina series, on the tabular d ivide at Locati o n 1, traverses ABCD , BE , a nd FCG , and Location 3, traverse JK ,
in Section 7, T71N, Rl OW, a nd Sections 1, 11 , and 12, T 71N , RllW .

Figu re 2. Distribut ion of so ils, T a intor and H aig series, on the tabu lar di vide at Location 2, traverse HI , in Sec tio n 10, T7 1N , Rll\V.
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Figure 3. Distributio n of soils, Taintor, H aig, and Grundy series, on the tabular divide
at Location 4, traverse LM , in Sections 21 , 22, 27, and 28 , T72N, R9W.

Wiesenboden soil. The occurrence of such hummocks was not considered p ertinent to the study of the T aintor and Haig soils, but
the opportunity was taken to extend several of the traverses across
hummocks in order to obtain information concerning their characteristics. It is possible that further study might indicate a relationship between these hummocks and the till surface conditions
related to the distribution of Taintor and Haig soils. The distinct
buried soil surface was not encountered at some of these hummocks ; the loess thickness was recorded as the depth at which
coarse sand was definitely encountered in the boring.
At Location 1 in the vicinity of Libertyville several areas of
Taintor soils are found. The isolated T aintor soils are generally
surrounded by the Haig series but are occasionally bordered by
Grundy soils. The distribution of soil series on the tabular divide
at this location is shown in Figure 1. Traverses consist of two
main traverses, A to D a nd F to G, intersecting at a common point
C and one additional short traverse B to E. The longer traverse
begins in an area of Taintor at A, ascends a slight rise on which
a Grundy profile was observed but not mapped on the scale of map-
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Figure 4. Distribution of soils, Taintor, Haig, and Grundy series, on the tabular divide
at Location 5, traverse NOP, in Sections 11 , 12, 13, and 14, T71N , R9W.

ping, then crosses an area of Haig, one of Taintor, a second area
of Haig, and ends in a third area of T aintor. The cross traverse,
F to G, starts on a hummock which rises about 10 feet above the
general divide level, crosses the central area of Taintor, and ends
in an area of Haig. The hummock at F, on which the Grundy
series occurs, is apparently the one described in J efferson County
by U dden ( 1902 ) . The short traverse, B to E, starts at B in the
central area of Taintor and crosses the Taintor-Haig boundary.
A diagram of the soil surface and loess thickness at Location 1
is given in Figure 5. Loess thickness ranges between 87 and 116
inches for 16 borings. The loess thickness seems to be a few inches
greater in the areas of Taintor than in the Haig soils although
thicknesses recorded overlap for the two series. The borings indicate that the configuration of the present land surface is relatively
the sam e as that of the Kansan till surface. A significant feature is
that the three areas of Taintor soils are at slightly different levels.
The area of Taintor in which the traverse begins at A is about
2 feet lower than the larger central area of Taintor at B and C
which in turn is about 2 feet lower than the area of Taintor in
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which the traverse ends at D. The Kansan till surface also shows
similar differences in level at these same locations. The indication
that the soil surface of the Taintor soil areas is slightly lower than
the surface of the adjacent Haig soils and that this relationship
holds for the Kansan till surface underlying these soils is of particular importance. The traverse F to G is an extreme example
in which the adjacent areas are higher than the Taintor soil. On
traverse B to E the land surface elevation decreases slightly in
going from Taintor to Haig soils, but the Kansan till surface is
shallower under the Haig soil.
Location 2, for which the soil distribution is given in Figure 2,
is on the same tabular divide as Location 1 and about 3 miles
west of Libertyville. The traverse H to I crosses an area of Taintor
surrounded by Haig. A small narrow area of Haig occurs within
the Taintor. The profile of the soil surface and loess thickness is
given in Figure 6. The loess thickness varies from 96 to 110 inches.
The changes in level of the soil surface and the Kansan till surface
are relatively small across the boundaries of the Taintor and Haig
soils at this location. The Kansan till surface rises slightly at the
boundary of the enclosed area of Haig and appears to be slightly
lower under the Taintor soil.
Traverse J to K at Location 3 about 1~ miles northwest of
Libertyville crosses a small area of Taintor. A very small area
of a Planosol, the Edina series, is also involved at this site. The
distribution of soils is shown in Figure 1. The Edina soil borders
the Taintor at one point, but the traverse, about 800 feet in length,
was arranged to cross Haig, Taintor, Haig, Edina, and Haig in
order. The loess thickness varies from 91 to 101 inches. The profile
of the land surface and Kansan till surface is shown in Figure
6. A slight depression of the land surface occurs in Taintor area.
This depression is greater at the Kansan till surface as indicated
by the 6-inch greater thickness of loess underlying the Taintor than
the adjoining Haig. The loess thickness is least in the Edina area.
However, it must be emphasized that the differences in loess thickness are small.
Location 4 selected for a traverse across a Taintor-Haig boundary was 3Y2 miles east of Fairfield. The Taintor soil area is long
and relatively narrow, 1Y4 miles long and less than Y4 mile wide,
centered on the tabular divide. It is surrounded by Haig except
for two hummocks of approximately 15 and 9 acres on which the
Grundy series has developed. The distribution of soils is shown
in Figure 3. The traverse, L to N, was directed so as to cross the
larger Grundy hummock at the Taintor-Haig boundary. Loess

https://scholarworks.uni.edu/pias/vol62/iss1/35

8

Schafer: Relation of Taintor and Haig Soil Series to Microrelief of the Bu

[Vol. 62

IOWA ACADEMY OF SCIENCE

326

c

a

A

D

HA ..

"'='"

;~e
i

KAMIAH T1U. ld:FACl

E

r~

B

G

·~y-=··-S- ~
t\KANSllll

~

TAINTO"

I

nu. IUllFAa

A1KM1 TILL luaPACC

.,.. .,..

HOIUZONTAL SCALI.

:'.l:

I

~

~

I

I

"'/"'

~

I

~

~

I

Figure 5. Relation of surface elevation, Wisconsin loess, and Kansan till surface to
Taintor, Haig, and Grundy soils at Location 1, traverses ABCD, BE, and FCG.

thickness varies from 98 to 107 inches on the Taintor and Haig
soils and increases to 122 inches on the hummock. The diagram
showing the relationship of the soil surface and the Kansan till
surface is given in Figure 6. Both the land surface and the Kansan
till surface are lower for the Taintor than for the adjacent Haig
at this location. The Kansan till surface rises underneath the hummock.
The fifth location selected was 8 miles southeast of Fairfield.
The traverse, NOP, crosses the narrow end of a large Taintor
area surrounded by Haig and then extends to the highest point
of a hummock occurring on the tabular divide. The soil map at
this vicinity is given in Figure 4. The profile of the soil surface,
loess thickness, and the Kansan till surface is shown in Figure 6.
A very slight depression of the Kansan till surface under the Taintor
soil is indicated, but insufficient borings have been made to consider
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this depression significant. The hummock traversed is the highest
one measured and is one of the largest observed in the county.
Its highest point is 9 feet above the level of the tabular divide
at its base and 11 ~ feet above the divide level Y4 mile to the south.
The traverses were made in one direction only at four of the
locations; at the fifth, cross traverses were made in two directions.
Complete information concerning the Taintor and Haig relationship to the Kansan till surface would require many more determinations of loess thickness to obtain contours of the till surface.
It is believed, however, that the information available does provide
an indication of the relationship. One point which must be considered in evaluating the data concerning loess thickness is the possibility
of variation in the Kansan till surface due to congeliturbation.
Occurrence of an uneven loess-gumbotil contact attributed to congeliturbation under periglacial conditions has been reported at
several locations in Jefferson County (Schafer, 1953) .
CONCLUSIONS

It is believed that the loess thickness borings do indicate that
slight depressions occur on the Kansan till surface where the Taintor series is found in the Grundy-Haig soil association area. Drainage is restricted at the Kansan till surface by the presence of the
gumbotil. Only a few inches difference in the level of the Kansan
till surface would divert water draining through the soil profiles
toward the depressional areas as well as laterally toward the edges
of the tabular divides. Over a long period of time there would
be a measurable difference in the amount of water passing through
the soil in a location in which there is possibility for lateral drainage
in contrast with a site in which water is ponded by a depression
on the Kansan till surface. The conditions appear to be comparable to those described by Smith ( 1942) in which Wiesenboden
soils are observed in depressional areas with a high water table
while Planosol soils are found in depressional areas with a low
water table. The Taintor and Haig series are both Wiesenboden
soils but do have distinct differences in profile development, and
the Haig series is considered to be transitional or intergrading toward the Planosol.
The presence of slight depressions on the Kansan till surface
offers an explanation for the extension of the range of the Taintor
series to local areas in the Grundy-Haig soil association south of
the area of their normal occurrence. It does not necessarily provide
an explanation of the genesis of Taintor soils in the MahaskaTaintor soil association area. The width of the tabular divides may
also be important. Water has less opportunity to escape laterally
to the drainageways on the broader divides, and thus there may
be less water passing through the soil profile and a lower degree
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of leaching for the Taintor soils. The broadest tabular divide in
Jefferson County is in the north~estem part of the county. Taintor
soils occur here at the southern boundary of the Mahaska-Taintor
soil association and extend southeast on the broader part of this
divide. In contrast, the soil soon changes to Haig on the narrower
divides where there is a greater possibility for lateral drainage.
In some locations it is possible that drainageways may have dissected one side of a depression on the Kansan till surface and thus
improved the drainage. In such a case the lateral drainage would
be enhanced, even on broad tabular divides, and the Haig soil
would be more likely to develop than the Taintor.
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